Regulation of PPARgamma but not obese gene expression by dietary fat supplementation.
Leptin, the product of the obese gene, and peroxisome proliferator activated receptor gamma (PPARgamma) are important regulators of energy metabolism, adipogenesis, and immune function. In rodent models, both genes seem to respond at the mRNA and/or protein levels to dietary fat consumption. To determine the effect(s) of dietary saturated and polyunsaturated fatty acids on the expression (mRNA abundance) of these genes, adipose tissue was obtained from pigs fed three different dietary fat sources. Corn-soybean meal diets containing no added fat (NO, control) or 10% beef tallow (BT), safflower oil (SO), or fish oil (FO) were fed ad libitum (n = 12) for 12 weeks. The abundance of obese, PPARgamma1, and PPARgamma2 mRNA was quantified relative to 18S rRNA using ribonuclease protection assays. The gain:feed ratio was improved (P < 0.05) 21% by all fats with a corresponding reduction (P < 0.05) in feed intake. Relative to pigs fed NO, serum total cholesterol was increased (P < 0.01) in pigs fed BT and triglyceride and nonesterified fatty acid concentrations were increased (P < 0.01) by all supplemental fats. Serum insulin was increased (P < 0.10) only by SO. Neither obese nor PPARgamma1 mRNA abundance were responsive to added fat (P > 0.15). However, the abundance of PPARgamma2 mRNA was increased fourfold by SO compared with the NO diet. These data indicate that the abundance of obese mRNA is independent of dietary fat consumption per se, whether saturated or unsaturated, when feed consumption is reduced due to greater dietary caloric density. Furthermore, we provide evidence that expression of the PPARgamma2 gene in porcine adipose tissue is selectively responsive to SO (presumably linoleic acid, 18:2n-6).